This study investigated the extent to which negative emotions, personality traits, and obsessive-compulsive distress modulate the relationship between sleep problems and dream experiences. The sample consisted of 610 upper secondary school students, whose subjective intensity of dream experiences, thematic dream content, obsessivecompulsive distress, personality traits, defensiveness, emotional qualities, and sleep disturbances were assessed using 
INTRODUCTION
Because dreaming forms an integral part of sleep activities, problems that disrupt sleep might inevitably also have impacts on dream experiences. Some attempts have been made to investigate how dream experiences are altered by dyssomnias -such as insomnia, narcolepsy, and sleep-disordered breathing -and parasomnias, including both rapid eye movement (REM) sleep behavior disorder and non-rapid eye movement (NREM) sleep arousal disorders. For instance, research findings indicate that people suffering insomnia (Ohayon, Morselli, & Guilleminault, 1997; Schredl, 2009a; Schredl, Schäfer, Weber, & Heuser, 1998) , respiratory pauses (de Groen et al., 1993; Schredl, 2008) , narcolepsy (Pisko, Pastorek, Buskova, Sonka, & Nevsimalova, 2014; Schredl, 1998) , or REM sleep behavior disorder (RBD) (Fantini, Corona, Clerici, & Ferini-Strambi, 2005; Uguccioni et al., 2013; Valli et al., 2015) experience more nightmares or bad dreams.
Nonetheless, there are also antithetical findings, which run against the proposition that sleep problems can intensify dream experiences. These include, but are not limited to, the lower dream recall frequency in insomniac patients in comparison with non-insomniac patients (Pagel & Shocknesse, 2007) , lower nightmare frequency in patients with sleep-disordered breathing as compared to healthy controls (Schredl & Schmitt, 2009) , nonsignificant differences in the frequencies of unpleasant dreams between low-risk and high-risk groups for sleep apnea (Khazaie, Masoudi, Khoshbakht, & Ghadami, 2014) , and non-significant difference in dream content between RBD patients and healthy controls (D'Agostino et al., 2012) . The incompatible findings in relation to the association between sleep problems and dream experiences can be to a certain extent attributed to the diversity and sensitivity of measures adopted by sleep researchers (see Yu & Thompson, 2016) .
Systematically profiling an individual's subjective dream experiences using retrospective scales can constitute a sensitive tool for testing the correlations of dreaming with other variables (Yu, 2007b (Yu, , 2008 (Yu, , 2010 (Yu, , 2012 . Also given the paucity of studies comparing the effects of different sleep problems on dream experiences, Yu and Thompson (2016) administered a checklist of sleep problems (Sleep Habits Questionnaire; Gau, 2000) and validated measures for assessing the thematic content (Dream Motif Scale; Yu, 2012a) and subjective intensities (Dream Intensity Scale; Yu, 2012b ) of dreams to secondary school students. They demonstrated that most sleep problems -including those rarely studied by researchers, such as hypersomnia and disrupted circadian rhythm -can intensify various aspects of dreaming, with the effects of sleep paralysis being the most robust and extensive.
Specifically, participants with sleep paralysis experienced more persecutory and sensory dreamssuch as being tied, unable to move, unable to breath, and killed -than did participants without sleep paralysis. Similarly, compared with other participants, participants suffering sleep-related respiratory pauses were more likely to dream about being smothered and unable to breathe. On the other hand, the dream experiences of sleep bruxists, sleepwalkers, and snorers did not differ significantly from those of participants without the similar problems. Echoing other researchers' findings concerning snoring, apnea, and breathing pauses (de Groen et al. 1993; Gross & Lavie, 1994; Schredl, 2008) , Yu and Thompson's findings suggest that only sleep problems that draw the sleeper's attention would affect dream experiences.
Waking-life stressors or emotional concerns associated with a sleep problem probably play a critical role in mediating the relationship between sleep problems and dream experiences; that is, such a relationship would not exist if a sleep problem does not cause significant distress. There is abundant evidence that sleep problems can account for or conversely can be explained by various emotional disturbances, including anxiety (e.g., Fite, Becker, Rubens, & Cheatham-Johnson, 2015; Iwadare et al., 2015; Leblanc, Desjardins, & Desgagné, 2015; Weiner, Meredith Elkins, Pincus, & Comer, 2015) , depression (e.g., Shittu et al., 2014; Sivertsen, Harvey, Lundervold, & Hysing, 2014; Zuo, McCabe, Mellor, & Xu, 2015) , and anger or aggression (e.g., Fite et al., 2015; Ireland & Culpin, 2006; Vaughn, Salas-Wright, White, & Kremer, 2015) . The presence of insomnia or hypersomnia is indeed a diagnostic criterion for mood disorders, including both major depression and bipolar disorders (American Psychiatric Association, 2013) . In addition, emerging evidence indicates that sleep problems are highly comorbid with anxiety disorders (see Peterman, Carper, & Kendall, 2015 , for a review) and obsessivecompulsive disorder (see Reynolds, Gradisar, & Alfano, 2015 , for a review).
Obsession is defined as intrusive, persistent thoughts that lead to anxiety and distress (American Psychiatric Association, 2013) . The comorbidity between sleep difficulty and obsessive-compulsive disorder can be easily understood when it is considered that ruminative thoughts which prevent the sleeper from relaxing his or her mind and setting aside daytime preoccupations share the persistent feature with obsessive compulsion. Rumination has been found to be not only an important factor for disrupted sleep (Borders, Rothman, & McAndrew, 2015; Carney, Edinger, Meyer, Lindman, & Istre, 2006; Guastella & Moulds, 2007; Querstret & Cropley, 2012; StoiaCaraballo et al., 2008; Zoccola, Dickerson, & Lam, 2009) but also a strong correlate of obsessive compulsion (Dar & Iqbal, 2015; Koch & Exner, 2015; Wahl, Ertle, Bohne, Zurowski, & Kordon, 2011; .
As with sleep problems, dreaming is sensitive to affect valence and emotional concerns experienced during wakefulness (Gilchrist, Davidson, & Shakespeare-Finch, 2007; Malinowski, Fylan, & Horton, 2014; Schredl & Reinhard, 2009; Yu, 2007a Yu, , 2015 . According to Yu (2013b Yu ( , 2013c , dream experiences are facilitated by both pleasant and unpleasant emotions -such as anxiety and anger -and suppressed by superego functions, including conscientiousness, agreeableness, and repressive defensiveness. However, the antagonistic relationship between dream experiences and superego functions is rendered non-significant when unpleasant emotions are taken into account. This implies that psychological distress plays a crucial role in mediating the dynamics between superego functioning and dreaming. It is interesting to note, furthermore, that obsessive-compulsive distress and its associated feature -magical ideation -have also been found to positively vary with various dream experiences, such as intense dream episodes, dreaming of themes surrounding the ideal self, and the diffusion of dreamreality memories (Yu, 2013a) .
Waking-life distress has been considered a mediator that connects sleep problems and dream experiences, in accordance with the sleep-wake continuity hypothesis (see Schredl, 2009b Schredl, , 2010 . Although the relationship between negative emotions and sleep problems and the relationship between negative emotions and dream experiences are somewhat well documented in the literature, there are surprisingly few, if any, studies demonstrating the extent to which negative emotions modulate the relationship between sleep problems and dream experiences. Yu and Thompson's (2016) study provided a preliminary overview of how specific sleep problems are differentially associated with the phenomenological properties of dreaming. Pursuing this subject matter further, the study presented here was geared toward testing whether dream characteristics are still indicative of sleep problems even with some key factorsincluding negative emotions, personality traits, repressive defensiveness, obsessive-compulsive distress, and magical thinking -being controlled.
METHOD Participants
The sample contained 610 upper secondary school students, 218 (35.7%) males and 392 (64.3%) females. The mean age was 19.27 years (SD= 1.067, range= 18-25). Participation was voluntary and without payment.
MATERIALS
The Dream Intensity Scale (DIS), Dream Motif Scale (DMS), Obsessive-Compulsive Inventory-Revised (OCI-R), Magical Ideation Scale (MIS), NEO Five-Factor Inventory (NEO-FFI), Beck Depression Inventory-II (BDI-II), Beck Anxiety Inventory (BAI), State-Trait Anger Expression Iventory-2 (STAXI-2), Marlowe-Crowne Social Desirability Scale (MCSDS), and Sleep Habits Questionnaire (SHQ) were used to assess participants' subjective intensity of dream experiences, thematic dream content, obsessive-compulsive distress, magical thinking, personality traits, emotional qualities, defensiveness, and sleep disturbances, respectively.
DIS.
The DIS (Yu, 2010 (Yu, , 2012b ) comprises 20 items measuring four primary factors for dream intensity: Dream Quantity, Dream Vividness, Diffusion, and Altered Dream Episodes. The Diffusion scale is composed of the Dream Work and Paramnesia subscales, both of which measure the cognitive distortion that entails the transference of psychical values (e.g., symbolism, displacement). The Paramnesia subscale, for instance, measures the frequency with which people experience the difficulty distinguishing between memories of dreamed and real-life events.
DMS.
The DMS (Yu, 2012a) evaluates the intrinsic predispositions that modulate the fabrication of dream narratives. It consists of 100 dream themes, various combinations of which can form 14 scales, each measuring a dream predisposition. For example, themes of the Ego Ideal scale are concerned with issues surrounding dreamers' falling short of social expectations and paranoid suspiciousness. The Sensorimotor Excitement Scale is composed of themes involving vigorous bodily movements and proprioceptive senses, such as flying, falling, and being chased. In light of the previous evidence that some sleep problems can be signified by dreams involving inhibitions, a new DMS scale was created in the study presented here to measure the monitory and inhibitory propensities in dreams. This new scale contains themes featuring either the physical inhibition of body movements or the psychological prohibition of certain behaviors (see Table 1 ). As with the original 14 DMS scale, the Inhibition scale is distinguished by its good internal consistency (Cronbach's α= 0.802) and psychometric properties.
OCI-R.
The OCI-R (Foa et al., 2002) is an 18-item measure for assessing obsessive-compulsive symptoms. Participants rated the degree to which they were distressed by each obsessive-compulsive experience on a five-point scale. Besides the total score, six subscale scores can be generated from the OCI-R. (Eckblad & Chapman, 1983) , which contains 30 true-false items, is a widely adopted instrument for assessing magical thinking.
MIS. The MIS

NEO-FFI.
The NEO-FFI (Costa & McCrae, 1985) assesses five major personality traits, each with 12 items: neuroticism, extraversion, agreeableness, openness, and conscientiousness.
BDI-II.
The BDI-II (Beck, Steer, & Brown, 1996) is made up of 21 groups of statements. Participants chose one sentence from each group to describe their feeling over the past two weeks. The BDI-II total score ranges from 0 to 63. Higher scores indicate more severe depressive symptoms.
BAI. The BAI (Beck & Steer, 1990 ) contains a list of 21 symptoms. Participants rated the severity of each symptom they experienced last week on a four-point scale. The maximum score is 63, indicating severe anxiety.
STAXI-2.
The STAXI-2 (Spielberger, 1999 ) is a 57-item inventory, which measures both anger as an emotional state (state anger) and the character of perceiving situations as annoying or frustrating (trait anger). Participants rated their feelings, expression, and control of anger on a four-point scale.
MCSDS. Participants' defensiveness was evaluated by the MCSDS (Crowne & Marlowe, 1960) . The current Chinese MCSDS version consists of 32 dichotomous items.
SHQ. The original SHQ (Gau, 2000) comprises 13 brief descriptions similar to the DSM criteria for sleep disorders. Participants indicated whether they had experienced each sleep problem over the past six months and six months ago. In the study presented here, the original item "frequent leg movements during sleep" was changed to "frequent leg movements, jerking legs, or leg pain during sleep. " Moreover, two new items were added to assess potential REM sleep behavior and hypersomnia: "Frequently and vigorously moving arms and legs, even punching and kicking, during sleep" and "This happens three times a week or more often and lasts for at least one month: Sleeping more than 10 hours at night, being very difficult to wake up from sleep in the morning. "
The 15 sleep problems can be categorized into dyssomnias and parasomnias (see Table 2 ). Excluding the two items for recurrent nightmares, which are similar to some DIS and DMS items, the sum of 28 SHQ item scores gives a total score, which indicates the diversity and chronicity of the sleep problems. The Cronbach's α coefficient for the SHQ global scale was .701. Besides the 15 sleep problems, other data about sleep quality were also collected, such as the number of intermittent awakenings and impacts of sleep disturbances on daytime functioning.
Statistical Strategies
The correlations of sleep problems with all factors were tested before regression analyses. Factors for regression analyses were selected based on four criteria: 1) the factor or scale was significantly correlated with the sleep problem, 2) the factor or scale showed a larger correlation coefficient than did its similar scales or subscales, 3) the correlation coefficient was larger than one, and 4) the combination of factors or scales being entered into the regression analysis had the least overlap, for example, including either the NEO Neuroticism score or the BDI-II score as an independent variable in a regression analysis. Table 2 shows the prevalence rates of dyssomnias and parasomnias. Restless legs, disrupted circadian rhythm, and sleeptalking were the most prevalent sleep problems in the present sample, sleep-related respiratory pauses, cataplexy, and sleepwalking being rare. Disrupted circadian rhythm was more common in the recent six months than six months ago; the reverse was true for sleepwalking, sleep paralysis, sleeptalking, and sleep bruxism. Most (52.5%) participants slept and rose late; 34.9% of participants followed a regular sleep schedule. The average duration of sleep was 7.50 (SD= 1.151) hours, which was mildly less than the average of 7.70 (SD= 1.454) hours of sleep that participants The SHQ total score exhibited a significant correlation with the DIS global score (r s = .133, p < .01), but its correlation coefficients with the Bad Dreams (r s = .160, p < .001) and Paramnesia subscale scores (r s = .225, p < .001) were larger. It was also significantly correlated with all 15 DMS scales, with the correlation coefficients for the Inhibition (r s = 318, p < .001) and Ego Ideal (r s = 317, p < .001) scales being the largest. Its correlations with the three affective attributes were similarly large: BDI-II (r s = .361, p < .001), BAI (r s = .393, p < .001), and STAXI-2 Trait Anger (r s = .336, p < .001), and STAXI State Anger (r s = .273, p < .001). Of the six OCI subscales, the Obsessing subscale had the strongest correlation with the SHQ score (r s = .331, p < .001). The sex difference for the SHQ total score was not significant (z= 1.494, p > .05, Cohen's d= 0.143). Although the SHQ score was significantly correlated with both height (r s = .109, p < .01) and weight (r s = .125, p < .01), its correlation with the body mass index was negligible (r s = .082, p < .05).
RESULTS
Participants with potential REM sleep behavior scored significantly higher on all OCI-R subscales than did participants without potential REM sleep behavior (see Table 3 ). Similar significant between-group differences were noted for the sleep problem of restless legs. Sleep onset insomniacs scored significantly higher on the OCI-R global scale and three of the six OCI-R subscales, with the effect size for the Obsessing subscale being the largest. The effect size for the Obsessing subscale was larger than those for the other subscales in six of the 15 sleep problems. Only three sleep problems did not show a significant difference across all OCI-R scores.
A stepwise regression analysis was conducted for the SHQ total score and a logistic regression analysis was run for each of the 11 specific sleep problems. No regression analysis was performed for cataplexy, sleep bruxism, and Note. *= Mann-Whitney U test significant level < .05, **= Mann-Whitney U test significant level < .01, ***= Mann-Whitney U test significant level < .001. Among the eight predictors of the regression model for the SHQ total score (F= 25.336, p < .001, R2= .283) , the inability to unwind one's mind was the strongest, followed by the Sensorimotor Excitement scale and the BAI. These three factors, together with the number of intermittent awakenings during sleep, constituted some common factors for the sleep problems. The inability to unwind one's mind was a positive predictor in most dyssomnia models. The BAI was a significant correlate of all sleep problems except snoring and respiratory pauses and was a significant predictor in five regression models. The Inhibition scale positively predicted sleep paralysis and respiratory pauses, the Sensorimotor Excitement scale being indicative of the SHQ total score, late insomnia, and restless legs. Snoring was the only sleep problem that was negatively related to dream factors, especially the Regular Dreams subscale. The OCI-R total score positively predicted the SHQ total score, sleep paralysis, and restless legs. Yu and Thompson (2016) demonstrated that each sleep problem has a distinct pattern of associations with the phenomenological properties of dreaming. Nevertheless, waking-life emotionality, to which both sleep problems and dream experiences are sensitive, might decisively mediate the relationship. Therefore, the study presented here examined the relationship between sleep problems and dream experiences with consideration of negative emotions, obsessive-compulsive distress, and other potential mediators. In addition to the DIS, DMS, and SHQ, which were employed in Yu and Thompson's study, standard questionnaires, such as NEO-FFI, BDI-II, and BAI, were administered to participants in a bid to comprehensively assess their personality traits, emotional attributes, and obsessive-compulsive distress.
DISCUSSION
As expected, the SHQ total score and most individual sleep problems exhibited robust associations with negative emotions and obsessive-compulsive distress, with the effects of anxiety and obsessive symptoms being strongest. Overall, dream variables significantly predicted the SHQ total score and almost all sleep problems, even after controlling all significant correlates. This suggests that waking-life emotionality, personality traits, obsessivecompulsive distress, and other important factors for poor sleep quality -such as body mass index, caffeine and alcohol intake, night waking, and the inability to relax one's mind when retiring to sleep -moderate rather than mediate the connection between disrupted sleep and dreaming.
The phenomenological factors of dreaming therefore seem to serve as unique indicators of sleep problems. In particular, circadian rhythm sufferers and sleeptalkers might be more likely to dream about performance anxiety or falling short of social expectations. Likewise, dreaming of inhibitory themes might be derived from sleep paralysis and respiratory pauses; vigorous movements and sensations in dreams might be seen to correspond to leg restlessness and pain during sleep. Also considering that the inability to unwind one's mind while sleeping, anxiety symptoms, and obsessive thoughts are common, robust factors for sleep problems, tactics aimed at dissociating oneself from the hustle and bustle of the waking life while lying on the bed, managing obsessive preoccupations, and working through issues revealed by dreams probably constitutes an effective therapy for sleep difficulty.
The findings of the current study largely resonate with those of Yu and Thompson's (2016) study. In both studies, restless legs, disrupted circadian rhythm, and sleeptalking were the most prevalent sleep problems, whereas respiratory pauses, cataplexy, and sleepwalking were the rarest. In both studies, sleepwalking, sleeptalking, and sleep bruxism occurred far more commonly in earlier life. In both studies, furthermore, participants, who suffered sleep paralysis or respiratory pauses, more often experienced inhibitory forces in dreams. However, there were also some inconsistent findings. For instance, Yu and Thompson found that snorers and non-snorers did not differ in any dream variables, whereas the dream experiences of non-snorers were significantly stronger than those of snorers in the study presented here. Similarly, Yu and Thompson's finding that sleeptalkers experienced more autosuggestive episodes than did the non-sleeptalkers was not replicated in the current study.
The dissimilar findings can be at least partially ascribed to the different characteristics of the two samples. The present sample (M= 19.27 years old) was made up of participants who had already completed all public examinations for university entry, while Yu and Thompson's previous sample (M= 17.75 years old) consisted of younger participants who were preparing for the examinations. As reflected by the longer duration of sleep (7.50 hours vs. 6.31 hours) and the lower prevalence of daytime drowsiness (18.4% vs. 35.9%), the sleep quality of participants in the present sample seemed to be better than that of participants in Yu and Thompson's sample. The role of developmental factors or crises in the relationship between sleep difficulty and dreaming, however, requires clarification through further investigation.
